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EXTERNAL COMBUSTION ENGINE 



The present invention relates to an external combustion engine as defined in 
the preamble of claim 1 . 

A prior-art external combustion engine is known from US patent specification 
4,336,686, which describes a rotating external combustion engine having a 
radial piston compressor, a continuous combustion chamber and a radial 
piston expander and means for supplying fuel into the combustion chamber. 

Prior-art machines have the drawback that they are complicated, difficult to 
service and they need a separate cooler, or the cycle lacks a compression 
phase. 

15 The object of the present invention is to achieve a freely breathing external 
combustion engine that has a simple construction and involves low 
maintenance costs. 



The external combustion engine of the invention works on the principle that the 
20 working gas (air) is changed after each revolution and after the working cycle 
the expanded hot air is passed from the working chamber through a valve into 
the combustion chamber, to be used as combustion air. The working air can 
be preheated using the exhaust gas from the combustion chamber by means 
of a heat exchanger. 

25 

The characteristic features of the external combustion engine of the invention 
are presented in detail in the claims below. 

The invention affords several advantages: No cooling is needed as cold air is 
30 taken from outside the engine. The engine is easy to seal because it works 
with a low pressure and possible leakages are compensated for during each 
revolution. 

In the following, the invention will be described in detail by the aid of an 
35 example with reference to the attached drawing, wherein 
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Fig. 1 presents a diagram of the structure and working principle of the freely 
breathing external combustion engine of the invention, 

Fig. 2 is a graphic representation of the phasing of the pistons of the engine, 
5 and 

Fig. 3 presents a diagram of the pressure-volume cycles of the engine. 

The working principle of the freely breathing heat engine or hot-air engine is as 
10 follows: Outer air is drawn via a filter 1 and an opened valve 2 into the 

crankcase 21 , where it is pre-compressed and drawn by suction via a valve 3 
into the compression chamber 6, where it is compressed. (FIG.3 phase 1). 

The compressed air is passed through a regenerator 23 into a preheater 19 
1 5 and further via a heat exchanger 1 7 into the working chamber 1 8. (FIG. 3 

phase 2). The hot air performs a working cycle (FIG. 3 phase 3) by pushing the 
working piston 20 into the upper position. The expanded hot air is removed by 
the movement of the working piston via the regenerator 23 when valve 24 is 
open. 

20 

The hot air having performed a working cycle is utilized by transferring the 
residual heat and overpressure into the combustion process. Through an 
opened valve 24, the hot air is passed via a pressure equalization chamber 15 
and pressure compensating valves 16 into the combustion chamber 13 and to 
25 the burner 14. 

Depending on the heat requirement of the boiler 25, it is possible to use direct 
exhaust air connection via valve 12. In this case, the regenerator 23 and valve 
24 are turned off and valve 4 is connected directly to the preheater 19. 

30 

Valves 12 and 24 are positively controlled. Valves 2, 3 and 4 are also in 
practice rotating valves at the end of the crankshaft. 

Power control and starting are accomplished by means of valve 5 by reducing 
35 the active volume of the compression chamber 6. As the engine requires no 
cooling equipment, the engine body 8 is a simple tube which houses a 
compression piston 7, a crank mechanism 22 and a working piston 20. The hot 



WO 03/087563 



3 



PCT/FI03/00278 



area of the working chamber 18 is insulated with a heat insulating seal 1 1 . 
Mounted on the body 8 is the stator 9 of an electric generator, and the rotor- 
flywheel of the generator is mounted on the end of the crankshaft 22. 

5 The engine is primarily intended for gaseous or liquid fuels, but with an 
auxiliary burner it is also possible to use solid fuel. 

The engine is intended for the production of electricity in non-built-up areas 
and for the production of heat and electricity in detached houses. The engine 
10 is also applicable for use as a power source in boats and garden machines. 

The engine may preferably have a tubular body containing a crank mechanism 
and two pistons moving in a phased manner in opposite directions. 

15 It is obvious to the person skilled in the art that different embodiments of the 
invention are not limited to the embodiments described above, but that they 
may be varied within the scope of the claims presented below. 



